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TEXTILE  MACHINERY 

WITH    SPECIAL    REFERENCE    TO    THE 

REVOLVING 

FLAT  CARDS  AND 

LAP  WINDERS 

Including   Catalogue   of  Card  Parts 
BUILT  BY  SACO-LOWELL  SHOPS 

AT    NEWTON     UPPER    FALLS,    MASS. 


FIRST  EDITION 


SACO-LOWELL  SHOPS 

Executive  Offices 
77  FRANKLIN  STREET         •         BOSTON,  MASS. 

Shops 
BIDDEFORD,  MAINE  •  LOWELL,  MASS. 

NEWTON       UPPER       FALLS,      MASS. 

Southern  Agent 
ROGERS  W    DAVIS         •         CHARLOTTE,  N.  C. 


Revolving  Flat  Card 

JONG  experience  iii  the  manufacture  of  Carding  Machinery, 
'-^  and  the  results  of  continuous  observation  and  investigation  of 
conditions  in  a  great  variety  of  cotton  mills  are  embodied  in  our 
latest  Card. 

Our  endeavor  is,  always,  not  only  to  keep  pace  with  the  require- 
ments of  the  cotton  industry,  but  to  anticipate  them  by  improve- 
ments in  design  and  construction  of  our  machinery. 

In  tlie  following  pages  will  be  foinid  a  partial  description  of  our 
Card,  which  we  believe  meets  a  greater  variety  of  mill  conditions 
than  at  any  previous  time  in  its  history.  It  is  adapted  for  cardhig 
the  longest  staple  Sea  Island  cotton  as  well  as  for  the  shortest  stock 
and  waste. 

Card  cylinders  are  50"  diameter  bv  40"  or  4>5"  wide. 

Doffers  are  27"  diameter  by  40"  or  45"  wide. 

Number  of  Flats  to  a  Card,  110. 

WEIGHT  OF  CARDS 


40" 

45" 

Net  weight 

6375 

6825 

Shipping 

7350 

7850 
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Point  Hardened  Lickerin  Wire 

IT^OU  ;i  loiii^'  tinu'  cani'Ts  have  kiuiwn  ihal  tor  a  lickcriii  to  do  i^ood  work 
the  y)oints  of  the  teetli  should  he  sharp  or  pointed.  They  liave  also 
known  that  these  points  gradually  become  dull  from  constant  use. 

To  overcome  this  IrouMc  we  have  recently  devised  a  ])rocess  whereby 
ire  harden  the  points  of  onr  licL-i  rin  irirc,  and  leave  the  base  of  the  wire 
pliable  so  it  can  easily  be  rolled  into  the  grooves  of  the  lickerin. 

We  now  cover  all  of  our  lickerins  with  this  point  hardened  wire,  both  for 
new  cards  and  all  li(k<'riii>  repaired  for  mills. 

We  can  also  furnish  this  w  ii-e  to  mills  (k)ing  their  own  repairs,  and  can 
also  furnish  rewinding  parts  to  be  fitted  to  a  lathe  at  a  rea.sonal)le  price  to 
all  parties  wishing  an  ecpiipment  for  rewinding  their  own  lickerins. 

We  solicit  your  patronage  for  any  work  connected  with  lickerins. 


Improvements  in  the  Lickerin 

Al'TI^U  h)ng  experience,  and  as  a  result  of  many  exi)eriments,  we  have 
-/~V  designed  an  arrangement  of  parts  around  the  lickerin,  wliich  is  a  de- 
cided  improvement    over   older    methods   and   is 
much  appreciated  by  all  practical  carders.    The 
p.  boxes  or  bearings  ;»re  so  ari-anged   as 

|— I  to    carry    the    lickerin,    the    iickeri 

knives,  lickerin  screen 
and  back  edg(>  of  cylin- 
der screen.  Kach  of  the 
above    j)arts    is 


separately  ad- 
justed on  the 
lickerin  box, 
and  when  once 
adjusted  in  the 
right  relation  to 
the  cylinder  and 
lickerin,  the 
whole  moves 
collectively,  so 
that  as  the  card 


>^y^*^  y^-^ 


Lickerin  Box  Show^ing  Adjustments 


Screen 
Adji'stment 


wire  wears  and  it  is  found  necessary  to  set  the  licker  closer 
to  the  cylinder,  the  one  adjusting  screic  at  eaeh  end  for  adjusting 
the  lickerin,  moves  the  whole  of  the  above  parts,  all  retaining  the 
same  individual  relation  to  each  other.  This  saves  a  great 
amount  of  time  and  trouble  as  compared  with  the  old  method  of 
resetting  each  of  the  parts  separately,  which  necessitated  taking 
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out  the  lickerin  to  set  the  l)ack  ed^e  of  cylinder  screen  and  bottom  ed^e  of 
back  knife  plate.  After  resetting  these  and  the  feed  plate,  the  attendant 
had  often  to  lie  on  his  back,  under  the  lickerin,  to  reset  the  lickerin 
knives.  Every  adjustment  is  now  outside  the  frame 
and  can  be  made  conveniently  without  getting  under 
the  frame. 

The  lickerin  mote  knires  are  all  steel,  with 
ground  true,  and  the  knife 
adjusting  stands  are  made  so 
that  the  knives  can  be  set  to 
any  required  (nigle  in  relation 
to  the  lickerin.  This  is  a  new 
and  important  feature  which 
makes  it  possible  to  adjust 
the  knives  so  as  to  clean  any 
grade  of  cotton  without 
making  too  much  fly  under  Patent  Lickerin  Screen  Showing  how 
the  lickerm.  jt  jg  Fastened  to  the  Main 

Cylinder  Screen 


Cylinders 


Cylinder  Shaft  Box 

THE  cylinders  are  made  in  one  casting  with  sectional  and  longitudinal 
ribs  that  make  a  strong  and  very  rigid  shell.  This  shell  is  bored  out  at 
the  ends,  and  heavy  cast-iron  ends  turned  on  the  edges  are  then  fitted  in. 
The  cylinder  shafts  are  forced  in  by  a  powerful  screw  press,  especially 
built  for  the  purpose,  and  a  large  tay^er  dowel  is  afterwards  driven  through 
the  hub  and  shaft  at  each  end,  which  obviates  all  danger  of  the  shafts 
working  loose. 


9 


Improvement  on  Front  Steel 
Knife  Plates 

''f^IIK  front  knife  plates  are  also  iiHle|)eii(leiitl.\- and  ( ollectixely  adjustahle. 

1   \)v'\u<S,    fixed    permanently   to   tlie   short  hend  or   niake-uj)    piece,   wliieli 

swivels  on  a  stud  in  an  adjusting  stand,  which  also  carries  the  grinder  stands. 


Adjustment  of  Front  Plates  over  Doffer 

The  stripping  and  doffer  plates,  being  once  adjusted  in  right  relation  to 
the  cylinder  and  the  doflfer,  are  collectively  adjusted  to  the  cylinder  by 
one  screw  as  the  card  wire  wears,  and  thus  the  same  relative  positions  are 
maintained. 


Grinding  Rolls 


WE  manufacture  our  own  Traverse  and  Drum  grinders  and  carry  <jn 
hand  a  large  supply  of  as  good  grinders  as  it  is  possible  to  make. 
We  can  promptly  fill  any  order  for  these. 
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The  importance  of  flic  acciiraci/  of  the  grinding  rolls  cannot  ircll  he  over 
estimated.    They  niusL  run  in  Iruc  and  rigid  l)efirings,  and  therefore  this  com- 
pany provides  each  grinding  roll  with  a  pair  of  patent  bronze  bushings, 
resting     in     V-shaped 
grinder   stands    on    the 
card.  From  this  arrange- 
ment results  a  ball-and- 
socket  combination  with 
the  maximum  of  bearing 
surface  and   accuracy  ^ 

and    the    minimum    of  \       v      /^%  ^l-k^ 


wear-and-tear. 


V-SHAPED  Grinder  Stand  and  Bushing 


Penney  Patent  Flat  Grinder  and  Cradle 

THIS  device  enables  the  flat  to  be  ground  from  the  same  surface  that  is 
bearing  on  the  bend  when  flat  is  working  and  is  a  most  important  im- 
provement. If  any  wearing  of  the  flat  is  caused  by  the  passage  on  the  bend, 
it  will  never  affect  the  efficiency  of  the  flat  while  at  work. 


Cradle  Grinder 

One  cradle  only  is  required  for  about  twenty  cards,  and  it  is  easily  changed 
from  one  card  to  another,  or  can  be  hung  clear  from  the  flats  when  not  in 
use.  As  this  arrangement  simply  rides  or  floats  on  the  flats,  it  is  easily 
adjusted  and  requires  less  care  than  any  other  grinder. 
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Patent  Flat  Clips 


"l^JE  liave  a  patented  steel  clip  for  fastening  tlie  card  clotliing 
'   '      to  the  iron  flats,  wliicli  is  a  very  great  ini])r(>venient  over  the 
ohi  style  of  clip  formerly  nsed. 

We  are  also  nsing  a  new  design  end  eli|)  that  is  giving  most  ex- 
cellent resnlts,  and  enables  ns  to  fnlly  protect  the  wire  on  the  end 
of  the  flats. 


FiiAT  Clothed  with  Pettee  Patent  Clips 


Patent  Coiler 

^pHE  coiler  is  of  special  design  and  an  ini])rovement  over  all 
■^     other  makes. 

One  of  the  advantages  is  the  open  top,  which  allows  the  operator 
to  lift  the  cover  of  the  coiler  without  stopping  the  machine.  The 
coiler  can  be  oiled  in  all  of  its  parts  while  running.  Every  time  an 
ordinary  coiler  is  stopped  for  oiling  up,  the  card  necessarily  is 
stopped,  which  diminishes  the  production,  but  as  our  coiler  is 
never  stopped  for  oiling,  the  product  is  not  lessened,  as  the  machine 
runs  continually. 

Another  feature  is  the  hinged  or  swinging  calender  roll  in  the 
coiler,  taking  the  place  of  the  old-style  fixed  calender  roll,  which 
causes  so  much  trouble  in  case  of  a  "bung-up." 
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Thompson  Patent  Stripping  Roll 

T^HIS  is  a  patented  arrangement  for  winding  into  a  roll,  on  the 
*■  front  of  the  card,  the  flat  strippings  as  they 
come  from  the  flats,  which  is  an  improvement  on 
the  old  method  of  allowing  them  to  drop  on  top 
of  the  doffer  bonnet,  wdiere  they  are  nsually  al- 
lowed to  accumulate  until  some  of  this  waste 
would  reach  over  onto  the  doft'er  clothing.  It  is 
also  much  more  convenient  to  remove  the  same 
than  with  the  old  method,  where  the  stripping 
boy  oftentimes  allowed  the  w^aste  to  roll  in  with 
the  good  sliver  and  break  down  an  end. 


Feed  Roll  Weighting 

T^HE  use  of  steel  lap  rods  with  large  heads  having  become  gen- 
*-  eral,  a  more  convenient  method  of  weighting  the  feed  roller 
has  been  adopted.  The  weight  instead  of  setting  alongside  the  lap 
stand,  in  interference  with  the  head  of  the  lap  rod,  hangs  loosely 
in  a  pocket  below  the  surface  of  the  card  frame.  A  wire  hook  pro- 
jects upward  through  a  slot  in  the  feed  apron  catching  on  to  the 
feed  weight  lever.  The  w^eight  is  instantly  detached  and  drops 
to  rest  on  the  bottom  flange  of  the  card  frame,  the  weight  hook  re- 
maining in  the  slot  in  the  card  side,  preventing  the  weight  from 
falling  outward,  and  in  right  position  for  re-hooking  on  to  the  lever 
by  a  single  movement.  A  hand  hole  is  provided  in  the  weight  for 
use  in  hooking  and  unhooking.  The  simplicity  and  convenience 
of  this  new  arrangement  are  much  appreciated. 
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Belt  Shippers  for  Cards 

T)ETjT  Shippers  for  Cards  are  coming  ijito  use  more  at  j^reseiit 
-*-"^   tliaii  ever  before.      Some  states  demand  that  they  be  \\sv(\  on 
all  cards,  and  many  mills  are  looking"  into  the  subject. 
We  are  prepared  to  furnish  shippers  to  meet  any  case. 

SHIPPER    NO.    1 

This  s]iip])er  lias  been  in  use  l)y  us  for  many  years,  and  shifts 
the  bell  in  the  ordinary  manner. 

SHIPPER    NO.    2 

This  shi])i)er  has  ])een  recently  designed  and  patented  by  us,  and 
comprises  the  novel  feature  of  having  a  ball  binder  which  is  pressed 
against  the  belt  l)y  means  of  a  lexer,  as  the  belt  is  shipped  from 
the  loose  pulley  to  the  tight  i)ulley.  This  takes  uj)  the  slack 
belt,  causes  the  cylinder  to  come  to  speed  more  quickly,  and  en- 
tirely does  away  with  the  necessity  or  temptation  for  a  man  to  \n\t 
his  hand  onto  the  belt. 

SHIPPER    NO.    3 

This  shipper  was  designed  for  cases  when  it  is  necessary  or  ad- 
visable to  ship  the  belt  without  going  between  the  cards.  Where 
cards  are  placed  closely  together  this  shipper  has  been  found  very 
desirable. 

All  of  these  shippers  can  be  easily  applied  to  about  any  make  of 
cards,  and  we  are  furnishing  large  numbers  of  them  for  cards  not 
of  our  make. 

We  shall  be  glad  to  quote  prices  or  send  sample  shippers  upon 
application. 
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No.  1 


No.  2 


No.  :3 


Belt  Shippers 
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Fancy  Roller  Attachment 

DURING  the  later  years  of  high  priced  cotton,  special  attention  has  been 
devoted  to  economy  of  waste,  and  many  uses  have  been  found  for  the 
various  grades,  some  of  which,  it  was  once  thought,  could  not  be  economic- 
ally manufactured  by  the  regular  processes  on  cotton  machinery. 

The  first  difficulty  encountered  in  attempts  at  carding  waste  has  been  to 
produce  a  good  sliver  from  the  Card.  The  Card  Cylinder  would  "  load  up," 
and  would  not  properly  deliver  the  carded  stock  to  the  doffer. 

This  difficulty  is  entirely  removed  by  the  application  to  the  Card  of  what 
we  term  our  "  Patent  Fancy  Roller  Attachment,"  which  is  located  between 
the  flats  and  the  doffer,  as  shown  in  the  accompanying  cut. 

This  attachment  has  been  successful  in  enabling  manufacturers  to  card, 
draw  and  spin  such  grades  of  cotton  waste  (and  other  fibrous  materials) 
which  practically  coukl  not  be  formed  into  a  good  sliver  on  the  card.  At 
the  same  time  the  Fancy  Roller  efl'ects  a  material  saving  in  labor.  Its 
action  is  continuous.  Instead  of  stripping  four  or  five  times  a  day  when 
carding  waste,  the  card  cylinders  need  stripping  only  once  a  week  when 
cleaning  down.  The  doffers  should  be  stripped  twice  a  day,  but  this  can  be 
done  while  the  card  is  at  work,  so  there  is  absolutely  no  loss  of  production 
from  stopping  the  Cards  to  scrip. 

It  is  safe  to  say  that  any  grade  of  waste  that  can  be  carded,  formed  into 
sliver  and  coiled  in  a  card  can,  will  go  through  the  regular  processes  of 
drawing  and  spinning  successfully,  and  that  the  use  of  our  "  P^ancy  Roller" 
has  made  it  possible  to  produce  good  coarse  yarns  from  some  of  the  lower 
grades  of  waste,  which,  previous  to  its  application,  could  not  be  successfully 
handled  on  the  regular  line  of  cotton  inachinery. 


New  Design  Sprocket  for  Flats 

AFTER  eight  or  ten  years  of  constant  use,  the  flat  chains  on  all  cards 
.  stretch  so  that  as  the  flats  pass  around  the  driving  sprockets,  they  sag 
away  from  it  and  tend  to  rub  against  the  toi)  steel  plate.  This  faces  and 
damages  the  flat  clothing. 

To  overcome  this  difficulty  we  have  designed  a  new  sprocket,  the  teeth 
of  which  are  so  formed  as  to  keep  the  flats  in  proper  contact  with  the 
sprocket  as  the  chain  continues  to  stretch. 

Flat  chains  may  thus  stretch  about  twice  as  much  as  on  other  cards 
before  needing  to  be  replaced. 

We  use  these  sprockets  on  all  new  cards.  On  old  cards,  when  the  chains 
have  stretched  so  much  that  they  need  to  be  replaced,  by  the  application 
of  new  sprockets  the  chains  will  last  six  or  eight  years  longer. 

We  have  applied  many  hundreds  of  these  new  sprockets  to  cards  of  our 
earlier  make. 
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Mote  Knife  Roll 

(Brady  Patent) 

WE  have  recently  caused  to  be  patented  and  liave  applied  a 
slowly  revolving  mote  knife  roll  under  the  lickerin  to  some 
of  our  cards  which  are  carding  stock  containing  small  specks  and 
nits,  with  very  gratifying  results. 

The  Roll  contains  28  radial  steel  knives,  ground  to  a  true  edge. 
The  Roll  is  set  close  to  the  lickerin  and  revolves  slowly,  taking  from 
the  licker-in  short  fly  and  small  particles  which  the  regular  mote 
knives  cannot  touch. 

The  construction  of  the  Roll  cuts  off  undesirable  air  drafts  under 
the  lickerin  and  gives  very  satisfactory  droppings. 

A  sliver  is  produced  which  shows  a  marked  improvement,  hi 
the  absence  of  broken  leaf,  nits,  fly  and  all  other  small  specks  which 
are  quite  difficult  to  remove  in  ordinary  carding. 

Correspondence  is  solicited  from  any  who  desire  to  improve  their 
carding  by  eliminating  more  of  this  material  from  their  card 
sliver. 
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Care  of  Cards 

Till''.  Revolving  Flat  Card  is  a  carefully  designed  and  well  hnilt 
niaeliine,  capable  of  fine  adjustment,  l)ut  it  too  often  happens 
tiiat  for  want  of  projKM"  care  and  attention,  full  advantage  is  not 
taken  of  its  constructitjn,  Too  nuicli  attention  cannot  l)e  given  to 
good  grinding,  setting,  stripi)ing  and  cleaning.  Clean  cards  and  a 
clean  card  room  indicate  good  spinning  and  weaving,  and  it  is  false 
economy  to  enii)loy  cheap,  incompetent  help  on  cards.  Poor  icork 
from  the  cards  cannot  he  Improved  in  the  subsequent  processes  of 
drawiny  and  spinninif.  The  l)est  results  are  largely  due  to  tlie  meth- 
ods adopted  l)y  good  carders  and  grinders. 

Accuracy,  or  the  ()l)laining  and  maintaining  of  true  surfaces, 
being  the  first  consideration  in  building  and  working  Revolving 
Flat  Cards,  it  is  obvious  that  this  most  important  feature  ought  to 
receive  as  much  attention  in  the  mill  as  in  the  shoj)  in  order  to  get 
the  best  results  in  carding.  The  grinding  rolls,  therefore,  play  a 
very  important  part  in  the  economy  of  a  card  room,  a  nnich  more 
important  part,  in  fact,  tiian  is  often  attributetl  to  them.  In  the 
first  i)lace  the  grindhig  rolls  must,  themselves,  run  true  from  end 
to  end,  otherwise  the  surfaces  ground  by  them  can  not  l)e  true. 
The  surface  ground  takes  its  form  from  the  surface  ichich  grinds. 
Keep  grinding  rolls  true  and  in  good  condition.  All  cylinders  and 
doifers  ought  to  l)e  ground  for  a  short  time  every  twenty  days. 
Thus,  if  there  are  forty  cards  in  a  room,  it  is  best  to  grind  two 
cards  per  day,  one  forenoon  and  one  afternoon,  giving  from  one  to 
two  hours  to  a  card.  Gruid  flats  about  half  as  often  as  cylinders 
and  doffers.  With  careful  grinding,  it  is  not  necessary  to  reset  the 
flats  more  than  once  for  three  or  four  times  grinding.  Use  traverse 
grinders  only  on  cyluiders  and  doffers,  and  drum  grinders  on  flats. 

Keep  cards  clean. 

The  frec|uency  of  stripping  depends  much  on  the  grade  of  cotton 
used,  and  the  amount  of  cotton  put  through  per  day.  A  heavy 
production  on  low  grade  stock  requires  more  frequent  stripping  of 
cylinder  and  doffer  than  a  light  production  when  working  clean  laps. 
Tnnice  a  day  on  lower  grades  and  once  on  high  grades  is  about  the 
rule. 
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Setting  or  Gauging 


"pvON'T  Use  "Home-made  Gauges." 

^^  The  Saco  Lowell  Shops  supply  with  their  cards,  without  extra 
charge,  a  complete  set  of  card  gauges,  specially  made  of  steel,  for 
all  purposes  ou  the  card.  All  gauges  are  ground  to  micrometer 
and  the  thickness  is  marked  in  thousandths  of  an  inch  on  each 
respective  blade. 

Settings 

nPHE   "three-leaf"  gauges  are  t^'Vu'  To  So  ^^^^  yil  o^  <^f  ^i^  i"<^^^ 
-*■     thick,  respectively.    The  following  settings  have  been  found  by 
long  experience  to  be  about  right  for  obtaining  a  good  average  of 
work  without  risk  of  facing  the  wire  on  fairly  heavy  production. 


Doffer  from  cylinder,  5,k;u  "  ^o  toW- 

Flats  from  cylinder,  jovto"  to  jo  o  o^"' 

may  be  set  toW'  on  light  work 

with  cards  on  a  solid  floor. 

Lickerin     from     cylinder,    jo"oo "  to 

1  U  I)  II     • 

Feed  plate   from   lickerin,  joSJo"  to 

_      1  0  0  0    •         _ 

Lickerin  knives  from   lickerin,    top 

knife  xiiify",  bottom  knife  iouTt"- 
Lickerin  screen,  the  blank  part  from 

lickerin  jf  oo'',  ^he  nose  }/^". 
Cylinder     screen     from     cylinder, 

lickerin  end  jf f  o". 
Cylinder     screen     from      cylinder, 

middle  y?,go''- 
Cylinder  screen  from  cylinder,  doffer 

end  i^V'- 


Doffer  comb  from  doffer,  j^oo "  to 

_2.2_" 

Too  (T  \ 

Back  knife  plate,  from  cylinder, 
ToFio"'  top  and  bottom. 

Front  knife  plate,  lower  edge  from 
cylinder,  -^H/. 

Front  knife  plate,  top  edge  or 
stripping  plate  tooo"-  This 
plate  is  adjustable,  as  previously 
described,  to  regulate  to  some 
extent  the  weight  of  strippings 
to  be  taken  out  by  the  flats. 
The  closer  this  plate  is  set  to  the 
cylinder,  the  lighter  the  strip- 
pings, and  vice  versa,  to  a  limited 
degree. 
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Extras  Required 


OTRIPPING  roll  for  stripping  dutt'cr  and  cylinder,  covered  with 
^   hardened  and  tempered  steel  wire. 

Bnrnishing  roll. 

Drnni  grinding  roll. se\en  inches  in  diameter,  coxercd  with  emery 
fillet  for  grinding  flats. 

Traverse  grinding  roll,  eo\ered  with  emery  fillet,  for  grinding 
cylinders  and  dofi'ers. 

Emery  fillet  for  recovering  grinders. 

Wire  fillet  for  stripi)ing  rolls. 

Wire  fillet  for  burnishing  rolls. 

Medium  fine  emery  for  all  grinding  rollers  is  recommended. 


Belt  and  Band  List 

INlain  bolt      3"  wide 

Belt  driving  lickerin 8'-7"  long,  l^i"  wide 

Belt  driving  doffer 13'-1"  long,  1%"  wide 

Bolt  driving  flats O'-l"  long,  1>^"  wide 

Band  driving  comb  binder  pulley 8'-4"  long,  ^■'^"  diameter 

Band  driving  comb  shaft 7'-10"  long,  ^"  diameter 

The  lengtbs  of  belts  antl  Ijands  given  in  the  above  list  are  neces- 
sarily approximate,  as  they  vary  witli  the  diameters  of  the  pulleys 
used.    No  allowance  is  made  for  splicing. 
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Draft  Table  for  Revolving  Flat  Card 
with  27-Inch  Doffer 

T^HIS  draft  tai)le  i.s  figured  I'loin  tlie  feed  roll  on  the  card  to  the 
*■     calender  rolls  in  a  10"  coiler.     The  <i'earinii,'  is  changed  slightly 
for  a  l'^"  coiler,  l>nt  not  ent)ugli  to  materially  change  the  draft. 

The  draft  change  gears  (small  bevel  on  side  shaft)  are  from  1 1  to 
25  teeth  inclusive. 

The  following  example  shows  how  tlie  draft  is  figured,  using  a 
I^O-tooth  change  gear. 


COILER   CALK.XDKR    1U)LLS,   I)I.\MKTKR    2   INCHES 

Feed  roll,  bevel  gear        120  teeth 

dear  on  side  shaft,  doffer  end 40  teeth 

Doffer  gear 214  teeth 

Gear  on  card  calender  roil 27  teeth 

FEED    ROLL,    DIAMETER    2.25    INCHES 

Cliange  bevel  gear 20  teeth 

CJear  on  doffer  pulle\-       45  teeth 

Card  eaU'ndcr  roil  gear 21  teeth 

Gear  on  coiler  upright  shaft 17  teeth 

2X120X40X214X27      •  _  .,,   ,     f, 
2.25X20X45X21X17  =  '''"  '^'''^' 


DRAFT    TABLE 


Change 
Bevel 
Ge.\r 

Draft  between 

Feed  Roll 

AND  Calender 

Rolls  in  Coiler 

Change 

Bevel 

Gear 

Draft  between 

Feed  Roll 
AND  Calender 
Rolls  in  Coiler 

Change 
Bevel 
Gear 

i 

Draft  between 

Feed  Roll 
AND  Calender 
Rolls  in  Coiler 

11 
12 
13 
14 
15 

139.51 

127.89 
118.04 
109.01 
102.30 

10 
17 
18 
19 
20 

95.91 
90.27 
85.20 

80.77 
70.73 

21 

22 
23 
24 
25 

73.07 
09.75 
00.72 
03.94 
01.38 
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Revolutions  per  Minute  of 
27-Inch  Doffer 

T^HE  doffer  change  gears  are  from  20  to  35  teeth  iiichisive. 
■*■      The  followhig  example  shows  how  the  revohitions  per  minute 
of  the  doffer  are  figured,  using  a  20-tooth  change  gear  and  8^:4" 
pulley. 

Revolutions  per  minute  of  main  cylinder 165" 

Pulley  on  cylinder  shaft,  diameter 18" 

Pulley  on  lickerin  (drives  doffer),  diameter  3^4"  = 15  4" 

Doffer  change  gear  "^O  teeth 

Pulley  on  lickerin  (driven),  diameter  6}/^"  = '•20/4" 

Barrow  pulley,  diameter 18" 

Doffer  gear 214  teeth 

Change 

165X  18X15X20  _  o  o.  t.    p   m 
26  X    18    X     214  -  ^-^^  ^-  ^-  ^• 
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Double  Carding 


OINCE  the  Revolving  Flat  Card  has  been  in  extensive  use  in  this 
^  country,  there  has  been  much  discussion  among  mill  men  as  to 
the  comparative  merits  of  the  old  system  of  double  carding  on  top 
flat  cards  and  single  carding  on  revolving  flat  cards. 

The  economic  advantages,  however,  of  single  carding  on  revolv- 
ing flat  cards  in  the  manufacture  of  ordinary  goods,  such  as  print 
cloths,  etc.,  have  been  sufficient  to  displace  the  top  flat  card  al- 
most entirely  for  either  double  or  single  carding. 

Many  successful  manufacturers  of  higher  grade  goods  have  re- 
gretted the  loss  of  double  carding.  As  a  result  the  revolving  flat 
card  has  been  adapted  for  double  carding.  By  this  means  superior 
goods  are  being  produced  at  less  cost  than  was  previously  possible 
from  single  carding. 

For  some  purposes,  also,  yarns  can  be  made  from  the  shorter 
staples  fully  equal  to  combed  yarns  from  the  same  stock,  at  less 
cost  and  with  much  less  waste. 

An  additional  lap  roll  is  provided  on  all  cards  to  be  used  as 
Finishers,  as  shown  in  cut  on  opposite  page. 

The  sliver  laps  come  to  the  Finisher  Card  in  two  sections,  each 
section  lOj^'^  wide  for  40'^  cards  and  22"  wide  for  45"  cards.  The 
laps  rest  in  the  space  between  the  two  lap  rolls.  One  section  of 
lap  may  be  only  half  size,  the  other  section  full  size,  both  sections 
will  unwind  to  the  feed  roll  at  the  same  rate.  No  lap  rods  are 
needed  on  the  Finisher  Card. 

Note.  —  The  addition  of  the  second  lap  roll  increases  the  length 
of  card  over  all  bv  three  inches. 
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Improved  Lap  Winder 

For  Use  in  Double  Carding  on  Revolving  Flat  Cards  , 

'T^O  meet  the  requireineiits  of  double  carding  on  revolving  flat 
-'■  cards,  we  have  recently  designed  and  put  on  the  market 
a  new  improved  Lap  Winder,  a  cut  of  which  is  shown  on  page  4-. 
This  machine  is  made  in  two  standard  sizes,  20"  and  223^",  to 
make  laps  for  cards  40"  and  4o"  wide,  respectively. 

The  back  or  stop-motion  section,  which  is  of  an  entirely  new 
design,  takes  42  cans,  or  21  on  each  side,  from  the  breaker  cards, 
and  forms  a  lap  193^"  or  22"  wide,  from  the  42-breaker  card  slivers, 
as  may  be  required.  A  stop-motion  is  provided  on  each  side  to 
stop  the  machine  when  an  end  breaks  down  or  runs  out.  The 
details  of  the  stop-motion  are  the  same  as  on  our  latest  drawing 
frames,  with  stamped  steel  spoons,  which  can  be  adjusted  to 
accommodate  any  size  of  sliver  required. 

The  calender  or  lap  head  is  of  an  entirely  new  construction,  with 
extra  heavy  frame,  machined  racks  working  in  grooves  milled  in 
the  frame  sides.  Improved  rack-lifting  motions.  All  gear  and  rack 
teeth  cut  from  the  solid,  assuring  a  smooth-running,  noiseless  and 
durable  machine. 

A  very  solid  square-ended  lap  is  formed  on  a  hardwood  spool, 
and  two  of  these  laps  go  on  to  the  finisher  card. 


Hardwood  Spool 
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Floor  Pl.\n  of  20"  Lap  Winder 


Floor  Plan  of  ^2^2}4"  Lap  \Yixder 


Diagram  of  Gearing  ior  Lap  Winder 
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CATALOGUE  OF  PARTS 

OF 

REVOLVING  FLAT  CARDS 
AND  COILERS 


To  be  ordered  from 

the  works  at 

Newton  Upper  Falls 

Mass. 


SACO-LOWELL 

PATENTED  REVOLVING  FLAT  CARDS 

AND  COILERS 

Built  at  Newton  Upper  Falls,  Mass. 


INSTRUCTIONS   FOR  ORDERING   PARTS 

IN  ordering  repairs  always  state  the  following :  Name  and 
miniher  of  the  piece  as  given  in  the  catalogue,  also  serial 
number  of  card.  If  gears  are  wanted,  always  give  in  addition 
the  number  of  teeth. 

The  hand  of  card.  This  is  determined  by  noting  on  which 
side  the  driving  pulleys  are  when  standing  facing  the  doffer; 
that  is,  when  facing  the  doffer  the  driving  pulleys  of  a  right- 
hand  card  are  on  the  right-hand  side. 

The  hand  of  the  piece  wanted.  If  there  is  a  right  and 
left-hand  piece  of  the  same  kind,  this  must  also  be  mentioned. 

The  width  of  the  card,  whether  forty  inches  or  forty-five 
inches,  when  repairs  pertain  to  width  of  machine. 

When  a  mill  has  several  lots  of  machinery  bought  at  dif- 
ferent times,  it  would  be  well  to  give  the  approximate  date  of 
purchase  of  the  machinery  for  which  the  repairs  are  wanted, 
as  some  of  the  patterns  are  changed  from  time  to  time. 


Part  1 


< 


o 

iz; 
t— I 

Q 
O 


<u 


O)   tu   0) 

a  a  a 

cj   nj   03 

Vh    V^    Vh 

I      I 

00  '-I  r^ 
vo  rN  r<i 

lO  o  o 

CN  CN  CN 


S 
^ 


O 

CO 

O 

I— I 

o 
p 

p^ 

a:! 


n 

• 

cu 

C 

4-> 

•  j-t 

fl 

Vh 

(U 

a; 

o 

^ 

r^ 

c 

c-d 

o 

•1-H 

03 

c 

' — ' 

^^ 

I 

o3 

rd 

-(-> 

-M 

4J 

1 

(U 

5-1 

0) 

a 

r^ 

a 

a 

o 

o 

o3 

Vh 

V- 

S-H 

S-H 

pH<<fe 

p<^ 

t^  "^^ 

U-) 

•.— 1 

ON  GO  00  Cn 

tJ^  ro  <^  <D 

^—1 

CM  r^i  CN 

* 

* 

to 

to 
* 


o 


O 
< 

o 

o 
I— I 

w 

Q 
O 


c 

U,    CO 


o 

a; 


o  o 


a  O    CD 

^  ^^ 

w   w   to 

5  c  c 


o 

cu  .S 
o 


o 
c 


a 

CU  CN 

it 


Vh      ^H      Vh      5-1 

cu    CD    CD    cu 

>,  o  o  o  y  o  o 


O 

o 

V-i 

a 


UQ 


LOO'— I'— IIOLOLO'^-H'— I 

LO  ir>  O  O  O  O  O  -t^  t^ 
*    * 


©4 

?3 


to 


^ 


O 

O 
O 

I— I 
w 


o 


'■^    ^    v-(    r: 


in 


o 
a 


&3 


CO 


o 


Moo 

5-1       t-l      tH 

O    O    (U 


B  o  ^ 

4:3  o  o 
+j  ;j:i  o 
O       '+-' 

C  C  c 


CD 

5-. 

O 

o 


o 


M     5-;_C  _C  _C  _g 


^  ^  ^  >>>>■■■  -^  ^ 

QGQUUUOQO 


.^    5-1 

TO   r— ( 


C 

o 
o 

o 

CU 

d 

o 


to 


to 


■^LCLDIOLOLDLOLOLOIO 

CNCNCNCNCNCNCNCNfNCN 


II 


ui 

biO 

o 

C 

M-H 

•  »-» 

^-. 

> 

(U 

V-l 

-t-J 

t:) 

cu 

B 

o 

a 

<-(-l 

•  1—4 

t:3 

C 

•tH 

3 

M 

a 

OJ 

^ 

^ 

o 

O 

n 

a 

(V 

•  1— ( 

•  1-H 

1 

-M 

lO 

cc 

r-m. 
of  18 

3. 

w 

a 

o 

>; 

o 

< 

o 
X 

o 

o 

« 

^ 

V-. 

driving 
ulley  on 

v-i 

D. 

O 

O 
1— 1 

a; 
a- 

o 

PLh 

u 

P^ 

>~( 

Q 

o 

t-- 

On 

>-s 

o 

o 

CN 

• 

F^ 

'^ 

-* 

vO 

S 

CN 

•rsi 

CN 

e 

O 

* 

S 

f^ 

o 
•*.^ 

O 

fe 

^ 

CO 

6 

?3 

^ 

■o 

O 

o 

'ta 

1— 1 

^-1 

g 

^ 

^ 

« 

o 

to 

p^ 

CO 

•-a 

H 

O 

'ts 

CO 

^ 

■^ 

^ 

a 

^ 

bib 

o 

r2 

be 

* 

CO 

U 

-d  d 
;^^ 

>^>^ 

o 

+j 

cu 

(U 

cl 

X  x' 

o  o, 

3 

3 

^^' 

tn 

apH 

^1 

J-.    v-l 

u 

u 

Vh 

(U 

OJ    o 

aj 

CD 

0) 

'T^'O'X:!' 

o 

'dTD 

.s 

c  c 

C 

C 

a 

•  »-H    .  f-H    < 

•  t-H 

>.>.>> 

>.>,>. 

O  O  O  U  O  U 

CV)  O  ■^  <0  -+  LO 

00  O  00  On  O  O 

-^  rr-j  rr;  rr-j  -ri*  ^ 

T— I  CV)  cvj  CN  O)  CN 


13 


IT) 

o 

< 

O 

I— I 

p 

o 


o 

,^3 


o 


S-H 


o 


r^ 

^ 

ui 

Ul 

O 

-l-J 

o 

o 

O 

O   <H-I 

M-l 

vT 

u 

(D 
> 

o 
o 

> 
o 
u 

V-i 

Vh" 

Vh 

u 

03 

03   03   rt 

CD    OJ    CU 

two  W)  bjQ. 

> 

^ 

t-( 

u 

u 

u 

o 

o 

cu 

o 

QJ 

-M 

fcubcu^te 

CO 

o 

o 

o 

QQQQ 

u 

CD 


u 
a 

0) 
0) 

> 


^  o 


o  as- 


a, 

CO 


Vj    5_    V-i    5h 

o  o  cu  o; 

o  o  o  o 
QQQQ 


*  *     *     * 


<55 
to 


^ 


O 

o 
o 

(—1 

C/2 


V-1 

a; 

0) 


03 


o  --^ 
>  00 

O    T-^ 

o 

o3   'O 
(D  -:: 

bJ03 

o 

o 


^  o  o  o  t^ 

<U    S  ^  b  1^ 

►>     03  03  Oj  ►> 

•  •  r    .  t    . 


t3 

03 
o 

o3 
I 


o 

Jh  o3 

u  u  u  u  u  \-<  u. 

COOOOOOO^ 


to 
•<s> 


* 


t^  rr;  O  (^1  •*  LC  <^  '^  ^ 
CN  ^^  C^  'r;  O  O  O  t^-^i  O 

Qs  O  'C  >—  '"C  ""O  fC  ""/  O 


rt 


•— '     -  ^-'^  +J  s-  ,-i;  A   rrl   5-1         O 


M-l  M-i 


in   n   tn 


4-:> 


Iz:       ?i3B^^  O  O  ?  ?   O  O   o   O   g  C   g  C  f^ 

•  in   !>   t>   nj   nJ   o   oj-"-^   otLiooo^HOVi  '^ 


>~( 


8 


o  *  *  *  '^ 


\D  fr  bjO  1^  cu    oj    c    /^   (H    ii  O 

sea     'BBBBBB'^B^BB  ^^%' 

ooo       ooooo  o^  oi3  o  O  Y  V  T 

0i)(ua3<ui3jaj<ucLi(U<ucU't:a)<u-riT;Tl 

ooo^^oooooooooooiHiHiH 
QQQ      QQQQQQQQUQQSS3 

^— It— I,— iCNCNCNCNCNCNCN 
* 


17 


o 
< 

o 

o 

iz: 

I— < 

w 

Q 
P^ 
O 


o 

03 
+-> 

O 

> 

o 

u 
03 
O 


03 
o 

C 

03 

I 

-t-> 


bXjfe 


c 


o 


o 
o 

> 

o 
o 

C3      . 

OJ  o 


o 


Id 

o3 
o 

o3 


u 

o 

u 

CD 
> 

o 

O 
U 

a 

CJ 


r^      03 


a 


o3 
O 


-  OJ    a;  rG 
g  ti  li   M 


0-1 


o 
o 


cj   o3  s-i 

t-i  ;-!  O 

^  o;  oj  sn 

v-<"  w  «  p 

^:  S  M  M  cx 

o   M  O   g  o3 

■G   ^>^   r^   _. 


-4 '2      • 

rf  ^  d 

e  ^  C 

Si 


o3. 


^  ,5 

Jz:!   Vh    Vh    ""^ 

,o   O   O  -1-^ 

4-1  q_,  M_,     O 

,o  f^  c  c 


'    -i-H 


o 


<v 


s-T 

03 

CD 


O 


CN 

o3 


Cu 


o3   03 


o3  w  ifl 


O 


o  p  (U  qT  o 

i-H   rfl      !_,      rt      rf      tH 

O    y     O  'q^'q    O 


03 


CO 
CN 


o  c  o 

^H  ^H  ^H 

Vh  Vh  ^H 

O  Z)  o 

Tj  '^  Ti 

c  c  c 

a;  (D  cu 

n3  o3  03 


O  ^    Vh 

^  ^  s 

U<  u  o 

o'o'o 

"T^    V-t    ^H 

^     Vh     Vh 

'-I  c  c 

•^    o3   o3 


03   '-'    »^    o3 
vO'^-<r<iioor^oO'-HCNro'*'* 

CNi-C<^OOCOOOOOO.  C>00'^ 
CNCNCNCNCNCNCNCNCNCNCNCN 


13  a> 

>  > 

M-H  "-y 

oj  03 

X    O  W    <u 

o  o  o  o 

Vh^  Vnr^ 

oj  c-^1   cu  O 

o  u    . 


o 

■«-H 

CN 


8 
^ 


P^ 

O 

o 

(—1 

O 
P 

I— I 

w 

C/2 


OJ 

o 


o      +^ 


»H         03 
03  rH 

a;        M 


O   O 


03    O 
M  2 


j-i  ;-i 
'C!  Tj  ^    r- 

i-H      <-H      ^j      o 


o 

Vh 

^H 

o 

C  OJ  S 
d   rt   ^ 

Vh       Vh       J^H 

rf  03  rt 
0  0;;=; 
M  bjO  O 


o 

u 

u 

<v 

<D 

o 


Til    . 

c-d 
^  c 

X    03 


^  "d 

-d  " 

o3    G 
o3 


I 


u 
03 
a; 
bJO 


u 


O 

'd  T-i 

o3    o 

M       !-H 

<^  . 


•  J—"      ^ 

;-.   Vh 

o  o 


o 

in 

a 


m 


O 
o 

Vh 


-M    H-> 
Vh    Vh 

o3    c3 
bjO  W) 


tH      Vh 

<-(-H   M-H 

^'d 

03    o3 

Vh     Vh 

o3    o3 
o   o; 


^h" 

03 
o 
Ml 

C 
.■4-^.2 


0) 

o 


'd 

Vh 

o 

'd 
a 

o3 


b/) 


o   u 


^  ^  ^  ^ 


»« 

^ 

,eetli 
with 
torn 

Vh 

o 

M-H 

T— ' 

;-i 

H-1 

•+->          ^o 

OJ 

m 

-y^ 

> 

O 

u' 

-°^ 

o 

cj 

o3   o   S 

Vh 

O 

03     . 

bjO 

0)      ^H 

bir~  w 

buo  (U 

>— 1 

CD 
o3 

(1)  n:^  ;z:! 
o3   vh    1-1 

roll 
coi 

•  .-H 

'd  vh  wi 

^^ 

g 

Vh 

o3 

erme 
ende 
ende 

cu 

ende 

2-inc 

w 

-M 

13^ 

r  ^ 

to 
to 


* 


IC  t^  LO 

O  -h  O 
On  "~-  O 


C/C  c>  o 
O  O  oi 


t^  O  C'  C^  O  T-* 
r-1  O  C  O  ■^  '— I 
-C  O  1—  '■C  ''r;  fO 

T-H  ^H  ^H  (VI  CN  CN 
*     *     * 


r^i  lo  00 

r-r-j  rr-^  rO 
CN  CN  CN 


ON 

T— I 

ro 
CN 


19 


o 
< 

o 

c 

I— I 

Q 
O 


4-J 


03 


o 


a 


W 

a 

o 

+-> 

o 
n  - 


o  --^ 

Oj 
S-i 

a 

u 
o 


o  o 

u  o  ^ 

^  "  ^ 

V4  Vh     O 

O  O  "^ 


o  o 

13  "t:!  tJ 
C  C  c 

Cj  c3  o3 
-i-J  -t-J  -M 
in  in  m 


■'^^ 


-a 


c  d  S 

-^  -^^  to 


5-1    Vh    V-i  ^ 

GJ    dj     O  ^ 

!=:  c  c  $3 


.So 

':^  ^ 

o3   « 

5_i    oj 


03 


o 
13 

o3 
03 


o3 
oj    (D 


bjO 


13 
03 


o 


> 

O 

o 

i-l 

oj 
<v 

"a; 
> 


13 
o3 


CD 
U 

O 


> 
o 
o 

o3 

<D 


> 


^  ^in'^  "^13 

Oj    O    0)    03    (U    03 
^.^X)   "^13   "^ 


P^y^pt^^P^  ^ 


t-- O  00  On  O  O  r^  CO        On -^        (^J        ^  lO        \0 
*  *         * 


5i 


P^ 

o 

o 

O 
P^ 

I — I 

W 

CO 


cu 


o3 
•^   O 


-d 


O 


03 


O) 
1 — I 

rt  oj 
[/}  > — I 


o 


QJ 


JD    CO 

4-i   -M 

M-l  M-l 
OJ     Oj 

13  13 


V-i 

OJ 

o 

p. 

n 

*-t 

(U 

^ 

-M 

+j 

^ 

S-( 

txo 

O 

-)-J 

•  1— » 

O 

> 

5-1 

•  »-H 

o 

m 

o 

<-M 

o 

13  13 

•  .-H 

CJ 

Cj 

Qpqpq 

5-1 

'o 
o 


03 
m 

13 


13 
o3 


13  13 


o3 

I 

+-> 

bjO, 


o3 


cu 


^^ 

rd      03 

^^ 

biC-M 

5-1  1 — I 


o  o  o^ 


13       13 

oS         03 


M      !^ 


5-1    5-1 

0)    O 

o  o 

^3  13 

5-1    5-1 

o  o 


5-(    OJ 

en  o 


5-1 

o 


13 
u 

CD 


o 
13 

5-1 

o 


13 

5-1 

o 


13 
o3 


03   ?1 


t/3    W 


w    O  ^ 


o3 
13 

^    OJ 
CD  ti 


5-1 

o 


13 
cu 

5-( 

CD 


oJ 
c^ 


03 


5h 

o3 

a 


o 


o3 

Oh 

a 
o 

4-> 


13 'Td 

o3   oj 
.  +->  +J 

d    Vh    5-1 

03    <U    QJ 


13 'f^  13  ^  0^  a; 
vh  ^  5:>_M  ti  if 

d   0)   o3  71 T^  r^ 


■^LOOX^^O'-OOCO'COCZjtXiCX)*^) 

-^j  lo  lo  lO  O  '-H  rs]  CN  o]  (»  cNi  oi  ""C  -^ 

*     *  *     * 


CO 


-rf  lO  O 

■^  "^  "^ 
■^  ^  ^ 

CN  rN  (>4 

*    * 


CO 

to 
* 


21 


,^ 


-^-"> 


% 


o 
o 
-t- 

M 


l:# 


N 

N 


o 


\ 

1 

i 

1 

1 
1 

^^^      1 

''       I 
1 

J 

-1 

1 
i 

1 

1 

#\> 

If. 


N 


'V 


^Ui 


II. 

N 


r^ 


a: 

M 

►  in 

'■I 


X 
>C 
If) 

»0 
N 

J 

\fi 
If) 
IS 


<=€Z 


o 
< 

"^ 

o 

o 

l-H 

Q 
O 


q:3 


o 


03 

u 

O 

in 


o-s^ 


O    rt   ^ 


OS  oj 


O   rt 


O 


O    0) 

rr-l     5 


c 

o3 

o 

u 
CU 
w 


T^    o3 

■*7     t^     }— I  ,—1 


-d 


C 


o  o 

c  o 

B  B 

o  o 


:  fe  cT.  r-  e- 


j^     rf     W     rt 

v^   w   Vh   oj   o   Vh 
OX   OX   ^  O 

^        ^        r/^  S 


v^   o3 


a5^1 


03 

X 
m 

o!  :=! 

iriX- 
^   oi 

o  o 


bB  to 


oj   03 

4-:'   -|J 


o3 

4-) 
O 
V-i 

> 


I/"; 

n 


O    O  4^ 


o!   rt   '^ 
m   m  io  ' 
XX^ 


^     ^  rrt     w 

^   <-<  X 

^  ^  4->     W 

03    o3  o-^ 

O    O  n,  O 


-d 

> 

o 
o 

S— I 


71 

n 


o3 


I        r        I  I 

t^  CO  O  O  '— I  r^  r<i 

U-;    LO   LO    O    O    O  O 

^   -^   '*   ^   '-t^   LO  LO 

CN  CN  CN  ro  r^  rsi  fN 


P<hJP<.J 


oJ 

rP 

C/2 


o 


K^     O 

O    *  '-H 

1 — I     7) 


o3    X    rt 


* — I 

o 

o! 


o 


72 

OJ 


sn 

o3 


O   C 
P<M 


03         03 
X       X 


'm     ^ 


o 

<-t-l 

oT 


o 


V2     ci 

pq 


P^     .J 


O 
o 

•  »— I 
»— I         • 

-U     03 
Oi     <-> 


O 


+-> 

cu 

a, 

g 

o 
o 

g 

o 
o 

a 
a, 


X 


m 
m 
OS 
;-i 

X 
oT 

<U 

'a 

a 

o 
o 


o 
o 

-M   03   o 

rt  o  oj 


Ph     Ph     K 


o 


to 


^ 


O 

o 

I— I 

O 

P^ 


> 

O 


^X 

^^ 

oj   o 


•  f-l 

o 


c 

> 

o 

;-! 

O 

o 

en 
5=! 
(D 
+J 
X 

o 


a 
o 
o 

> 


o 

o 

w 
5=1 
0) 

X 


c3 


O    o3    C 


O 
P^ffiPi^P^ 


C^5  O  lO  O 

o  ^  ^  -rt^ 


\-A 

o 


CD 


O 
03 
C 


O 


72 

o3 

'd    '^  jH 
o:    ;_  +-' 

X  ^^ 

^O^ 

r^'^X 

03-:;= 


X 
biO 


o 

(-; 

72 
V* 

o 

72 
72 

o 


OJ 
CJ 

-d 

X 


.   O 


bjO 


o 


"15 


-   S  ^ 

oj     -T-l  -J 

cj  ^X  C 
_.         '    O 


r^    S   h   ^   C   bjo  C 

.  ,       -»u       i_.       v-t      I_i       ^"^^^     .-^ 


X  o 


X   O  V. 


^  ^ 


o 


03 
X 

72 


72 
72 
O 

n 


t^   03 

+J    CJ 

'^  S 

O    c^ 
'-'  X 

CO 


'—I         CN 


CN 


CC  c> 


O 


osT' 


o3   ^  ie 

r-i     "     O 


(-|       r 


o 


cj 
X 

72 

n. 


d 
X 


*^  ■— <     72     eg     72 


.0  o 


d 

0) 

b)0 
^d 


o 
.,-1  .,-1  +-> 

':i>    (A   O 


'd 

^ 

^    . 

c 

d  T7-3 

d 

^  %-* 

+j 

^  d 

w 

+j  a 

-p 

0 

t;  c 

"^ 

0     d 

0 

CI 

c/:     a: 


72    d 

"tB 

O    u 


'  c  a 

^.    ^ 

r--r  o—^ 
^  -^^  - 
b     'd 

^  '^   d 

'd    ." 

c  ^  'd 

^  g  g 

X  p  ^ 


-d 
d 


-r,,     <i> 


V-i 

O 

M-l 
72 

d 
qi: 

o 

Ah     g; 

O   d 

'-^^ 
_   I 

bjO    ^ 

a'H 

t-i     d 

o  o 


o 

72 
-M 

d 


> 

O 
o 

o 
o 
u 

Q 


V-4 

«  ct3 

CJ 


u 

> 
o 
o 

OJ 

o 

o 
u 


72  V     M        • 

•g-d-g  ^ 


■^  blo^-^-r^  3 
.^^-d.^^.^^-g 

■"— '  'V   r^  n  u   n  v-i 

^ti'x'^  O  c  o 
uX  i:  c->->  h'-*-' 

^-d  b^^^i 
£  d  ^  -^  ^'o  '^ 


o 

CJ 

b/) 

•  l-H 
Ul 

72 
4-3 

d 


P:^       J       hJ       P^ 


CO 


00  On  fN 
O-  O.  O 
rO  ro  -^ 
CM  OJ  CN 


CN 

O 
'^ 
CN 


O 
CN 


o 

CN 


05  -fi 
* 


10 

OI 

* 


O 
* 


^3 

"S* 

*!^ 

u 

« 

<v 

>> 

> 

8 

OJ 

0 

^     ' 

•r^ 

bo 

c 

^ 

•  i-H 

'^ 

> 

•tH 

'^^ 

V-I 

'd 

* 

23 


<t^  >  > 

^   -  bo 


^ 


5r^  C 


0) 


cu  C  0)        > 


§      ^l^a"  :  III  ^ 

TZ  biO            ^oo.£ft;4J  t^  ^^  >.  b>^  '3 

•<  40       ^  (DT"-r^  jr  sT  ^  -^  -^t^^  ;=!  vh  "^-j 

ri  m        ■—    1^    ^    '>    ^    -^    ?n  <U  -^ -.-I    rj  ^  n! 

§  ■S  =  .s;!Sg.S.£:3  .?  ..S.S.sf.S^S  t 

^  c/:  fe  kJ  pc^  c/2  a:  J  h4  fe  fe  JJh-J  hJ  ffi  ^ 

I— I  _               I        r        1        I        I  I  I        ,  " 

P<  CNCNCNCNCNCNCvlCNrvq  (VJ  CNCNOa  CS  CN  'S 

^'  *     *     *  *  *  l-~^ 


^         X  .  'x^  '^ 


o 

■*<» 


CO       •  o  o  a              Q 

h    ^                     -3  -^  ^  05              4!.S             ^ 

\C  O  O  O  '-<  ■'-I  -^H  CN  ?^l  f^l  CN  i"0  f^  (~C  "^  '"C  CX) 

<MfSCN  CN  CNCNCNCNCNCNCNCNCN 


2S 


•v 


;f^ 


■*tf^ 


\ 


-J  .- 


f   -C      t 


-3'^     ^  r 


9 


u 

,^ 

'^  a 

o 

-d  ^ 

B^ 
2  c 

^ 

^    03 

o 

4^^ 

•rH 

1 

^    4^ 

bjO"-f-i 

•  t-- 

■r  a; 

•    -1-^  Xl 

V^  ■, — 1 

• 

C    O    u 

O   O 

lO 

.  oT  oT 

w 

o 

gudgeon 

gudgeon 

panel  u 

ish  head 

< 

Oh 

ex 

rS  a 

coo 
o  o  o 

C3 

o 

::3 

•  r-t 

-J    _i    O    '-' 

•   .-(      ■   .-H          J^          O. 

«0 

w 

;^   -Jh  'w_^ 

O    V^    vIh 

!" 

1— 1 

c/:  U  ^-IJ  U  CO  k:]  H-J  h-) 

to 

Q^ 

>~i 

Q 

ON<>qTj<ioOONrO'+iLO 

>~H 

'^oOOOLoOojrvioi 

• 

O 

-rfl^lOLOOOi^t^f^ 

8 

rslCSCNCNCNCNCNCNCN 

^' 

o 

P^ 

■*» 

o 

to 

Ph 

• 

^ 

CO 

^ 

^ 

:^ 

TJ 

VO 

o 

bfl 

-t^ 

S 

1— 1 

d 

H 

•T-l 

Ci 

to 

f^ 

^ 

H 

-^ 

CO 

X 

•^ 

^ 

• 

o 

^ 

t-H 

n  "^     .     • 

* 

CD 

-t:  g-diS 

w 

ID 
-(-J 

S   S3    Gt^ 

CO 

T^ 

TJ  -—  4--    O 

<:i 

rt 

rt  v-<  T^  4il 

^  O 

o 

O 

(ij     ^    ^  ^. 

ux: 

^  a;  o  ;3 

<^ 

'-^ 

rt     " 

^^ 

o   rt   03   jiX 

1 

1—1 

1 
1 1 

Ph  h-3 »-;  CO  i-1 1-3  fLi 

^^ 

VD 

<0 

•^  "-A  -t  J^  O  "^  >o 

o 

1^ 

-f-  -t  -t  o 

■^  -n^  rsi 

ON  -h 

O  '-^  ' — '  -^-^ 

^    ^    r-f^ 

'"' 

T-H  CN  CN  fN 

CM  CN  (M 

27 


<m^-^'J      '^^     <>'.      -*.^     rj,,        ,. 


F^ 


I" 


,0     •'JKiii 


op^iP^^SI^^^*''*' 


■0*^>  -vpE»-  ^^^ 


«.»^ 


,    .)     '-J* 


'd 

« 

4^^ 

O^ 

^  to 

»-l   r:H 

•  9'F! 

+_|    4-1  , — 1 

5—1       ^       »— H 

ID 

(U    0)    1-1 

o 
< 

S-i    i-i    s_, 

oj  oj  j; 

.^  ?  o 

<5^" 

Ah 

w  w  5 

^•S  s     ^ 

5^ 

^ 

t/;    -yj    <-' 

:3 

o 

^     -J    S-- 

^  ?:;  o 

^  ^  Mh 

■5  "  ^i=^ 

•+J    4-3     O 

.li  O    crt  4J  4-5 

^^^ 

■^ 

OOOCOO'^OI^CO 

>~l 

re  ("O  -"-H 

T-<  lO  Oq  O!  fN 

. 

O 

^    T+l    LC 

LO  lO  i^  !>.  f^ 

.<» 

CNCNCNCNCNCNCNCN. 

^ 

P^ 

o 

•»<i 

o 

4-' 

to 

plH 

^ 

^ 

«^ 

4J 

C/2 

O 

♦— H 

:z; 

TIJ 

<o 

o 

T3 

^3 

1— 1 

5 

o 

i-H 

o 

for  licker  box 

e. 
piece  over  lick 

to 

cy: 

-^ 

M-l    o 

■H- 

>     > 

U     o 

Oj 

.  o  5 

r;     ^5^ 

T^  ^    »- 

^     pi.  J 

(U  .— .    o 

i-i       a'  b)0 

^  2  ^ 

4->     '^ 

"  ^'  ^  C 

P   O    v:    C    vj-^^-Tj 

■+^  >.E>-^  ^  c  40  o 

w  rq*  c3   rt   O 
^         t— 1  ►■ — 

y-t  O  !>} 

-f^         CO  Os 

CC  C>  rvi 

(M       -o  o 

^t    O- H 

r—l             y—    ■>—{ 

T— 1    1-H    CS 

CN          CM  CS 

* 

29 


o 
< 

o 
o 

I— I 

Q 

c 


,—1       r<iii-)Ot^ONOr<i'^       lOOi^       lOi-^ 

lO         iOLOLOLOLO»OiOlO         lOiCiO         LOO 


^  c  c  -S 

-M  +J  ^  ;j:h  ^  P 


CO  ^H  r^  ro  "-fi  I/-;  O 

LO  O  O  CZj  00  00  00 

\0  o  o  o  o  o  o 

CN  CN  CN  CN  CN  CN  CN 


o 

O    O 

r/;  +-I 

\^'  o 

--i.M-l 

-^  CI 
CO  '-n 

^  O 


Oh 


o 


1—1 


W 


1^. 


f^  00  c>  o 
00  CO  CC  On 
O  sO  O  O 
CN  CN  rs|  CO 


to 


Q 

^ 


o 

O 
I— I 

O 
P^ 

I— I 

W 
a:! 


W3 


o 

O  +j 


o  o 


■4i 

o  -^ 


M  bjC"-!-! 

^^  S— t       ■ 

r1  ^     > 

'^  ^    ^ 

-;  O    O 

_,  '^    V 

ri  'Ji    -Ji 

■^  4J    -M 


O      O      *"■      ^      r^      1*0      ^0 

ooScoSS 


6^      c^ 

'— '      O             i-H 

i^        X 

O    SH        w- 

.S"^     ^ 

meter, 
ameter, 
andle. 
p  beari 

.3^^^ 

in  d 
esin 
gear 

for  s 

4J 

pi 

inches 
^  inch 
witch 
screw 

^ 

a 

X 

o 

u    CO  -^ 

n 

Washe 
Washe 
Knob: 
Comb 

'■J 

o 
CJ 

CTJ 

^-1 


X 


^     > 


CJ 


OJ  . 

a 
°5 

•'"'    5-1 

o  o 

S-i    w  . 

O    5_ 

^  o 

^^ 
^  o 


o  t 

G  a  o 

X  oj  bJO 

-   CO  •-( 


03 

4J 

d 

OJ 

t/3 

C 

f-H 

0) 

rf 

O 

r-< 

C/i 

-  ^  ^ 

;>    O   (U 


o  o  o 

u    ^    ^ 


OJ 

cu 


> 
o 
o 

u 
a; 


c^ 


.    5-1 

rr.    O 

•  PI    5-. 

o 


O    c/1 
1j^ 


4-' 


Xt3 


-      r.     <1^ 


5-1    (/; 


O 

S-H 

5-< 
CU 


u 


o 

n 

C 


c  P 


\n  in  tn  c/) 

^-'   cu   cu   w        cu 

cu  c  d  ^  !^ 


x.S 


^    X 

P  o 


n    5-1 

CU 

5-1   -t^ 

c  c 


^t:) 


■f. 


e   -y; 


<u 
u 

CJ 

5-1 
O 

X 

o 

5-1 

cu 

o 


5  rt 

0.0.*^'-^   CI.' 


cp:; 

o3   G 
'^    O        +j  _   _,  _ 

UO^a:QGQ 


^  O    O    QJ    ^    O 

f;'^  ^  ^  ^  i5  ^ 

'-"  P  o  o  o  ^  o 
Q 


(U 
5-1 

o 
a   in 


to 

'50 


to 


* 


< 


CD  "-I  -^  -f  lO  Ov 


ro  -f  o]  1/ 
CN  oi  O  C 

CNOlCNC^NlCNCNCNCNO) 


O  ic  1^  CO  O  ■^ 
OJ  f^i  r^i  rv]  r-j  i~o 


CN  (>4  CN  CN  CN  «M 
* 


-t  ic  -+  c>  -f  -f  I/-,  o 

""O  lO  O  O  ""C  -t  -+  -+ 

1-H  ^H  ^H  r^j  f/^  r^  r^  r*^ 


CO 

o 

'+ 

Ol 

f^ 

ID 

CN 

Ol 

31 


rdri^ 

CO    w 

trt  3  ^i 

Vh    !-!    Vh 

(U    'D    'D 

t3 

C   M  bjO 

•r  c  c 

Vh  -^  .^ 

bjOr^^ 

M    t/; 

'Tj  'i^  -i:; 

gg  s 

Co       .-•       r-' 

^       —1 

w  c  c 

?   rt   03 

lO 

X   b/3  bJO 

for 
ppin 
ppm 

• 

< 

^'C-C 

<5^ 

(^ 

'Z, 

tn   ^   u 

0^   o 

Rh 

o 

o  '*-'  ^ 

s^ 

o 

1— 1 

Brass 

Pulley 
Collar 

to 
CSi 

p^ 

>-H 

CO  O  r^j 

>-r 

CO  O  ON 

• 

Ct^ 

<M  lO  O 

s 

CN  CO  rs| 

J3 

o 

* 

^ 
o 

p^ 

•♦^ 

o 

<o 

fe 

^ 

C/D 

^ 

VO 

o 

^ 

1— 1 

§ 

H 

53 

O 

to 

t) 

C5 

P^ 

H 

:s 

03 

'^ 

^ 

^ 

1— 1 

* 

W 

• 

W 

5-1 

n         dj 

* 

c/:i 

ig  brus 

brush. 

r  grind 

(D 

grind 
nder. 

.5  W)  o 

(U 

•c 

<-  c^ 

t/i 

tuO 

nis! 
ppi 
die 

CD 
> 

a 

^■C  ^  ^  E 

33 


SACO-LOWELL 
CARD  COILERS 


35 


r 


I 


"""^^^^^^1 

3 


c 


d 

rd 


j.    O    -' 

bi  ^  '^  d 

>— ^  TZ^                                            ■  .-H    •  »-H 

Z  rO       U,       U       U           >             > 

O  c^   O   O   O^f^ 
r|    tH    Vh    5-c      -jT 

C  g  o  o  ot^-{^ 

-7  :=i  o  o  °  o  o 

Lq  I     I     I     I 

>-s  CO  O  O  -^  i~0  ro 

1— J  O  r^  O  O  t^  ir^ 

[V  oi  r^l  ro  fO  O  O 

p;  CN  CN  fN  CN  CN  r<i 

p^ 
o 

CO  g| 

1-7  CO 

6  -a  ^ 

O  Ct:, 

H  ^  § 


t/)  O    O 

'^  Vh  ^      ^ 

M  O  ^     O     O     rH 


o  cj  a  a' 


o 

5=1 


a    '    a  a    i 

•.-H    ■<— I    .r^    .^    ,— I 

6    -6  6    ~  . 


o  rf  o  o 


^  ft 

-^  b  o  o  G  S^ 

o  ;:3   o  O   ^3   cj 

fi,  H  Q  G  'rM  pq 
P<J 

,— (  ID  1^  O  O  t^ 

o  -t  o  o  -t^  o 

ro  fO  f^  r'i  O  f^ 


37 


o 

I 


to 

W 

o 
o 

p 

o 

p^ 
o 

o 

I— I 

H 
O 

I— I 
w 


a 
o 
+-> 


C 
O 


-u 

(U 


4-3 


^,  r^  40 


^1 


„      o  p  a 

P3  m  c/2  CJ  H  H  P 


O  ;j:2    cj 


00  Cn  O  ■^  On  t^  O 

t—  t^  oC  CO  O  LO  o 

CO  fO  fO  rO  CN  ro  fO 

CN  CN  CN 


O 


U 
CD 

a 

O 

,  o 


&J0 

c 


M 


:=^  ^ 
o 

rt  o  *-• 


o 


Oi 


o 


O    0) 

•6  <^ 
r:;  ri  1-1 

.  o^    ^ 

S    <3J    oj    "J-" 

o  rf  o  ;3 


CO  fO 


x^  CO  ■^H  r^ 

LO  li"/  O  1^ 

CO  fO  fO  f^ 


39 


w 
o 
< 

C 

o 
I — I 

Q 

o 


+3   O 


CN 


03 


> 


I/) 

4-3 

a 


PS   §   ><- 

S_j      '^      ^        .* 


O 


rt  ^  c  >  o 

-My" 


c/: 


t/3 


O   biC 

c  -v 

OS   i- 
o   3 

O   O 

^-'  in 

o  ^ 

r-  CD 


1^  t^  t^ 

CN  rN  CN 

r<i  CN  r^) 


CO 


.if '^ 

^   bJC 

^  o  ^ 

O    o  ^ 

■"    4->     O 


d 

r^: 


OC  O  00  lO 
tJh  ir;  ir>  rH 
fO  re  CO  o 
CN  CN  CN  OJ 


o 

CO 


_bJ3 

3 


CO         O 

O         o 

R      o 


£•     o 

■)-> 

c 


o 

o3 


n^  ^     r^ 

>^  o  V 

-  fc^CN 

g  O    5h 

C  QJ  ^ 


o 


OS     rH 


o 


Cj      . 
TO    (ij 

b;0-M 

cu  ON 

O   o3 

Q 


o 

xn 


a 
o 

n 


c 

u 

CD 

b;0 

a; 


S-H 


5-1 

o 


lO 

o 


o 


O 

o 

•T3 


P^ 


o 

O 
I— I 

2: 


o3 
o 


o 

o 


c 
o 


bJO 


2  ^    . 

O     CTj     w 

CO    o 


C 
03 
-t-> 
cr. 

a 
o    . 

4->    -M 
O 

bjO 


o 


03 

C 

\oo 
cos 


bxj  O 

^      r 


<-<  OC' 


4J 

-  <u 

^  ^^ 

cu  o 

5  '-^ 


Si  ^ 


C      O    -i-" 


-  o  ^-5 


P      tJ^ 


''+;;J  \oo  G 


en  en 


C   o! 
fin 


O   u 

<+-  cu 

•  f-H 


4.  ^ 

^   Q 

b£X 

•-   c/: 

°  u 

+^  o 
c  "^ 

03.5 
a    1 

bjQO 


i-i    V-i  "cu    5^ 

^   cj   >   C 

50pq 


o 
'■a 

G 

<u 

o 

C 
O 

u 

n3     . 

cu     rH 

bjC':^; 


.c»\oo 
CN  o  OC      . 

^'— r— ^  o 

^    u    ^    ^ 

^.  t,  i-  ^  ^ 

Tj  13    ii    <U    <U 


0,' 

o 


cj    cu   o  '^  ^  U 

C  OJ.S  07:;  o 
■  ■  >  ^->  g  03 


— '  ^.     Si 


•-I-H  o  ^^  a> 


Q 


-•-^  tG  _Q 
u,   n   O   u 

O  a:  en  S  c&M 


'^  ci  ci  c  ^ 


rsi  CO 
CO  CO 


CO 


'-H  CO  CO  -^  LO  vC  CN  CO  10  O  10 
Tfi  ot~-r^  i^  t^cooccxcC'.— I 
CO    cOfOco   CO    cococococO'— I 


41 


Part  2 
ADDITIONS  AND   CHANGES 

TO  JANUARY  1,  1915 


43 


-M 

-M 

c/1 

<H-( 

0) 

rCl 
If) 

-e^ 

C/2 

QJ 

JD 

S  o 

o 

biO 

•  .-H 

M  a 

t/j 

1 

•  rH 

Vh 

r>    V 

(U 

;3 

•^  a; 

r^ 

rQ 

en    03 

03 

^ 

5:;^ 

r"" 

5=1 
c3 

lO 

o  , 

Vh 

"-M  v-l 

O 

fc/3 

Cd 

fc.C'^ 

'-.-H 

U 

r1 

.s^ 

O 

a 

'a 

bush: 
h  spo 

arr3 

--* 

'5  c^ 

o 

o 

2  ^' 

• 

'S         O   Vh 

o 

•rH 

(-H 

c  ^  ^ 

03 

crj    (J 

(—■ 

CJ 

1— 1 

03  v;' 

I——! 

Vh   ' 

-^  O  >i 

So<! 

< 

uo 

p^ 
w 

P^ 
1 

1 

Q 

o 

LO   ON 

o 

T-H   rrfH 

O  "O  ro 

•^ 

T-(  r<i 

P^ 
O 

ir^i^  00 

00 

O^  OS 

CN 

CN  CM 

CNl 

cs  rsi 

P^ 

O 

^ 

1 

1 

f^ 

rT^ 

M-H 

^ 

H^l 

en 

•  rH 

^ 

O 

^ 

q3 

1— 1 

u 

oi 

-i-> 

H 

o 
o 

n3 

r3 

O 

^ 

^o 

'a 

O 

H 

•  r-t 

CU 

C/2 

4J 

<H-H 

1— ( 

CD 
<V 

6 

fcJO 

.s 

72 

IT. 

a3 

•  t-H 

-4— > 

S-H 

O 

^ 

•— ' 

• ' — 1 

CQ 

m 

t^  C^ 

O 

.1=;  o 

QJ 

Cj 

bjO  CD 

o 

'S 

V-, 

♦-H 

f 

Vh 

C 
rt 

1—* 

o 

"h-H 

o 

<H-H 

^ 

S  c 

C 

;-i 

4:^-V 

•  ?—» 

■d  od 

cd  S 

5— t 

'/| 

Cr^       C 

Oj    o 

M 

CJ 

oj   o  d 

J-H 

03 

o 

•  rH 

Vh    ' 

■^  2-^ 

w 

Hjh^m 

m 

f^ 

^ 

ro 

vO  1^ 

00 

Os 

ON 

ON 

O^ 

c> 

ON 

^ 

o 

o 

o 

o 

CN 

(» 

CN 

CM 

cs 

4S 


1 
4_> 

'd 

1 
4^ 

'd 

,1:! 

) 

) 

oi 

rH 
1 

0 

4-> 

t3 

-(-> 

J-> 

'/) 

*-<  u, 

U-> 

j_, 

<-l-l 

"& 

0) 

o 

OJ 

0 

Vh 

P^ 

;-i 

^ 

o 

O 

CO 

-1-3 

^ 

V-i 

Ph 

'0 

1 

ct3 

03 

i-H~ 

• 

0) 

<U 

W 

) 

CU 

C^ 

u. 

'—1      ^H 

biC 

1 

ID 

CD 

OJ 

!-.^ 

^ 

bX) 

bJO 

> 

oti 

o 

r-t 

cu 

0 

LO 

fo^ 

o 

O 

4-> 

0 

u 

CIS 
cu 
biO 

ui 
<u 

o 
< 

■4-1       1 

.s 

o 

o 

V4 

'd 

r-* 

u 
0 

a. 

Vh  '^ 

'd 

f-!. 

^^ 

%-t 

G 

'S  0 

o 

CD    ^ 

a 

O 

o 

-d 

> 
O 

o 

c;3 

> 
o 

CD      . 

VH-d 

•  1—1 

0 

'd 

-t-i    5-1 

1— 1 

^  o 

> 
o 

o3 

'd  <^ 

Oj 

bjo  [3 

c^O 

U 

13 

^ 

w 

t^ 

f^ 
w 

Q 

r-  CO 

o 

o 

^— I 

rs] 

ON 

T-H    ^—H 

T-H 

r-j 

CN 

r^^ 

LO 

o 

c>  c>. 

Cs 

CN 

ON 

On 

CO 

oi  rs) 

OJ 

O) 

rsi 

OJ 

^ 

c^ 

o 

-u 

1 

4-1 

1 

-M 

fo 

_bJ3 

'Td 

w 

u 

J_, 

'u! 

Ui 

^-1 

^ 

u 

o 

o 

O 

0 

-d 

o 

1 — I 

O 

Ph 

^ 

o 

^^' 

J_, 

c:! 

CD 
> 

cu 

biO 

> 
cu 

CD 

O 

-d 

O 

'd 
o 

1 
4-j 

b/3 
•  .—I 

CU  0 

h-H 

-l-J 

.s 

1 

1 

>Ph 

0 

02 

y.  ^^^ 

C3 
m 
0) 

O 

M-l 

TJ   c/2 

'd 

'd 

5-1 

CL> 

'd 

S-i 

0  a 

4-H     0 

u 

cJ 

U( 

Cj 

> 

c3> 

O 

o 

CD 

0 

'd 

o 
> 
o 

U 

s 

> 
O 

u 

(-1 

r— H 

O 

o 
Q 

Q 

1 

II 

Ol  O  C^ 

o 

r^i 

ro 

•*  0 

i->z  <-c 

o 

1-H 

y—K 

I— 1 

T-H   T-H 

O  ■^ 

C-. 

Ov 

Cn 

ON 

ON  On 

^— 1  CN  r^ 

CN 

CN 

CN 

( 

CN  CN 

47 


in 

X- 

CM 


l^a 


or 


O 
O 

CO 


O 
ri 


O 
(M 


ir 

N 

B-d 

^^^^m^^x> 

IT 


(M 


ao 


I 


n 


J> 

t:! 

X 

^ 

C    • 

^ 

biO 

c^  "d 

u 

CU 

^   a 

(-' 

-=.* 

il 

u 

'>to 

•  .-1  M-i 

•"fX 

^^ 

B 

t/2 

C 

C/3 

0) 

1^ 

c/) 

o 

lO 

S  S  rt 
o  o  c^ 

S  c  s 

!^    a    o    "^ 

-M  ^^  .^    X) 

CU 

biO 

.s 

4-> 

:=! 
' — t 

c 
<: 

fin 

o 

2-^  ^ 

^   Ml  M' 
r^  .^  -^ 

O    O    i-^  ' 

'a 

a 

o 

t-l 

+-> 

a 
o 
+-> 

u 

o 

•+3   ci3 

CU    CJ 

^  ^  -^ 

S:  4-1    t«    O 
43    w    (U    Vh 

^    ^    U    0) 

1— 1 

X    <U    CU  , 

o  a;  o 

,  -Jl     CJ     CJ   +_, 
u  ^^  J_,  .rt 

a  ^ 

+->  \oo  (U 
MiO    03 

H      CO 

1       1 

Q 

00  On  O 

O  1^  CO  C^,  O 

T—i 

Ol          t>0 

'*  -rf  lO 

lO  'O  in  »o 

o 

O  O        c^ 

Ph 

OO  OC  00 

OO  00  OO  00  OC  On 

c:^        ON 

o 

CN  CN  r<i 

rsi  CN  CN  r<i 

(M 

CN 

CN          (>4 

p^ 

o 

r^ 

""^                     4-> 

1 
4-5 

CO 

J3       ^ 

■4-1 

oj  d 

o 

1— 1 

i-T 

o          a 

CU 

o 

'Td                  <!-> 

.^"t; 

^ 

M 

c 

Qi^ 

CO 

1 

CU 

d  d 

o  ^ 

^    Vh     O    O 

>  (u  M-i  in: 

1 — 1 

4-J 

a 

CU   <u 

+J    4^ 

W 

^     QJ 

c-^Q  o 

CU 

^  ^ 

CO 

.  .5  ^ 

:3  >  t^  a 

o 

<u 

•f-H 

x~  x" 

o 

^oa^ 

o  o 

n   n 

c;^  vh 

CU 

1 

C   C 

^  -^  .'^ ' 
.,-  ..-1  j;* 

•ri  'V  'V 

>;    V-i    tn 
C    (U    0) 

r^   a  o 

T3 

C    -r-l 

^   c:j 

^  ccr— 

'^^ 

rvi  --t 

(Ni 

ro  'Tf 

^^  ^— 1  ^ 

r^ 

-t  '* 

Tt^ 

^  -^ 

-H^  ^ 

O 

1^  CO 

00 

00  00 

CM  CN  CN 

CN 

(M  rs 

CM 

CN  rvj 

.49 


c 

c-      a 

^  , 

.  .-H                 -i-< 

a    ^ 

i-J          Ul 

g    rt 

V-4                     ^-1 

a 

0       0 

>   C    ;r.    H  jC  ""i" 

^M              ^4-1 

X           ■/;           5    d 

0                  0                   0       >. 

•j:    0 

CJ  .i-(    CU    til 

^               r^                           ""^ 

O 

->^         c    c    o    O 

""^  "-M     ■^     Ui     r-i     rH 

o  J3'C   o  §  g 

(D    ^           C    r^    i^ 

!5  _:  .ti       o'B 
c  -^  c  ^  E  ^ 

< 

o 

a^     r^     >     O     O 

M  :3  o  ?,  r  r^ 

^    !>,  O    i1    O    O 

C     C     ffiQ 

C  +->  •'-1    '^    I"'    1" 

o  q  ^  o  n  C 
UP^oQh4<< 

f^^ 

T^  (>1  ro  '+'  ("C  -t 

i-r;        -f        0  10 

o  o  o  o  o  o 

rt-j          rr-^          rr~^  ^ 

O 

1^  t^  i^  t^  30  oc 

QC          CO          GO  On 

CN)  rsi  CN  rs  rsi  CN 

r\i       (M       CN  rsj 

P^ 

o 

>        >        U: 

fo 

0         0-+^ 

CO 

o       o       :=3 

2 

o 

h— 1 

>>     tj     M  ^     CJ 

o 

a^asi 

1       ^  . 

0-  c  ;:X'd""^ 

+-)    4-1    +J   •-7      ^ 

c/: 

•r  ^  -r!  4J     - 

0  ^  v:P<J 

CO 

^       ^       0 

^  0  0  0  ^  ^5 

r-^     -^-^ 

'i'^'i'2'Q  . 

^     Vh     ^<     0^^ 

=!    CD    0    f^    ^    3 

c    ^   0      .   C    a; 
0       cj  a  0 

'~  4J  +J   *::;'"  '"^ 
>^^   CJ^   >,>, 

03    0   0  '^   0:   cu 

+j  -t->  +j  :?  +->  -i-> 

0   ci3   oj    03   0   0 

K     ffi     C 

pi^  P^  p:^  (^  p^  rt:^ 
P^h-3 

'^       ic       0 

re  0  i^  CO  C>  0 

10         10          OC 

0^  ii->  li-;  ic  ^n  0 

■rt'         "^         0 

0  i^  r^  i^  1^  t-- 

CN         r<i         <M 

O]  (»  CN  CN  <>1  CM 

51 


UMASS  Ds'*"'";^, 


3  2922  00366  711   7 


DATE  DUE 


I 


i 

261 -2500 

Printed 
in  USA 

I^PEC.COLL  TS1525.S32  C37 
^Saco-Lowell  Shops.   1900z 
Textile  machinery  with 
special  reference  to  the 


Fi  ■ . :  f  1  ■ 1 1  ;    I '  ! , 


t  iTIn-' Mi.lrlu: 


